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GENERAL BACKGROUND INFORMATION

Purpose

The purpose of this report is to document the results of a Comprehensive
Ground Water Monitoring Evaluation (CME) of E. I. Du Pont De HNemours &
Company, Inc. {(Du Pont), Circlevillie, Ohic plant. A CME 1s an 1in-depth
evaluation of the adequacy of a facility's ground water manitoring program.
Facilities which are required to comply with Resource Conservation and
Recovery Act (RCRA)} ground water monitoring regulations are subject to a CME.

This CHME was completed to determine the adequacy of Du Pont's Ground Water
Monitoring Program as it relates to the surface impoundments and an auxiliary
(sludge} drying area.

Inspection Checkliists

At the back of this report are checklists from the Interim Status Ground Water
Monitoring Program Evaluation (comments in reference to the checkiists are
attached}. The checklists deemed appropriate for this facility are:
® APPENBIX A (First Page): Comprehensive Ground Water Monitoring
Evaluation Worksheet (p. 24v).

° APPENDIX A-1: Faciiity 1Inspection Farm for Compliance with Interim
Status Standards Covering Ground Water Monitoring (pp.
46v-50v).

v= Checklist and attachment pages

Information Sources

This report is based upon both a review of Qhio EPA files, which include the
gdocuments l1isted below, and an August 4, 1988 CHME site inspection conducted by
Ohio EPA, Central District Office representatives: Andrew Kubalak, Division
of Solid and Hazardous Waste {(DSHWM); Linnea Saukke and Patrick Nortz,
Division of Ground Water (DGW).

° Ground Water for Industry in the Scioto River Valley: Buried Valley
Investigation, Report No. 1, State of Ohio, Department of Natural
Resources, Columbus, Ohio, 1965.

The Ground Water Situation in the Circleville Area, Pickaway County,
South-Central Ohio, Stanley E. Norris, U.S. Geological Survey,
Columbus, Ohto, 1975,

? Circleville Plant Well Water Study, J. Foley, E., 1. Du Pont De Nemours
& Company, Inc., Wilmington, Delaware, July 1968.

° 5011 Survey of Pickaway County, United States Department of
Agricuiture, Soil Conservation Service, 1980.
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Circleville Piant - Wastewater Basipns: Revised Ground Water Monitoring
Plan, E. I. Du Pont De Hemours & Company, Inc., Circieviile, Ohio, June
23, 1988.

Letter to 0Ohio EPA from Du Pont concerning the vinylidene chloride
(VCis) release incident at the Du Pont, Circlevilie Plant, June 9,
1981. :

Letter between Du Pont, Circleville and the Du Pont Corporate 0Office

which concerned ground water monitoring well instaliations, February 3,
1986.

tetter to Ohio EPA from Du Pont stating remediation activities related
to the acetone/pyridine release at Du Pont, March 28, 1988.

Site tocation

bu Pont is Tocated about two miles south of Circleville, Pickaway County, Ohio
on the western side of Interstate 23 (see Figure 1). The site is bordered to
the west-northwest by the Scioto River and its channel, to the east by rail-
road tracks, and to the north, south, and west by agricultural fields with
woodlands hetween some of the fields (see Fiqure 2). There is an undeter-
mined number of households in the vicinity of the site, mostly aiong Inter-
state 23. HNearby industrial plants with their distance and direction from the
Du Pont site are as follows:

- Rekoosa Packaging (formerly Owens-iliinois): 2,000 feet due east of
Bu Pont's eastern propertiy boundary.

- PPG: 2,200 feet east of Du Pont's eastern property boundary, adjacent
to Nekoosa Packaging's southern property boundary.

- Circle Plastics: 1,200 feet due east of Du Pont's eastern property
boundary.

- RCA: 2,500 feet north-northeast of Du Pont's northern property
boundary.

Figure 3 5 a map showing Tocations of the above facilities.



Figure 1

Du Pons's Locaticn in Central Ohio
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Figure 2

General Site Plan for the
Du Pont Plant (Circieville)
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Figure 3
{ocations of Industrial Facilities
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Bescription of Facility Operations and History

Du Pont-Circleville began operations in November of 1853 and currently
operates as a RCRA Treatment, Storage, and Dispasal Facility (TSDF).

Du Pont's-Circleville Plant converts chemical intermediates into poiyester
film, polyimide film, fluorocarbon film, and polyimide resin. Attachment A,
at the back of this report, describes the products manufactured at the
Circleville Plant. Plant processes and economics are based upon recovery and
recyciing of process solvents and reaction compounds.

Part A Permit, Waste Handled, and Codes

The current Part A Permit (June 7, 1988) indicates Du Pont can accumulate wup
to 16,000 gallons of hazardous waste on site. A 45° x 45' fenced-in gravel

area 1is used for storing containerized hazardous waste, which is regulated
under RCRA.

Hazardous waste streams currvently generated consist of a spent acetone/
pyridine mixture. This mixture 3s stored in a 50,000 gailon above-ground tank
prior to being recycled on site. The still bottoms from solvent recovery are
manifested off site. Small volumes of lab and processs wastes and other
miscellanecus materials having hazardous characteristics are stored in 55
gallon containers.

Hazardous wastes handled (generated) at Du Pont are Tlisted below. The
hazardous waste numbers indicated below are as defined in 40 CFR Part 261:

D001: Hazardous waste characteristic of ignitability
D002: Hazardous waste characteristic of corrosivity
D003: Hazardous waste characteristic of reactivity
DB0&: E.P. toxic for cadmium

DO07: E.P. toxic for chromium

DO0B: E.P. toxic for lead

F002: The following spent halogenated solvents: Tetrachloroethylene,
methylene chloride, trichioroethylene, 1,1,1-trichloroethane,
chlorobenzene, 1,1,2-trichiore-1,2,2-trifluorcethane, ortho-
dichlorobenzene, trichlorofiuoromethane, and 1,1,2-trichloroethane:
all spent solvent mixtures/biends containing, before use, a total of
ten percent or more (by volume) of one or more of the above halogen-
ated solvenrts or those 1listed in F001, FO004, or FOO05 and still

bottoms from the recovery of these spent solvents and spent solvent
mixtures.

FO03: The following spent non-halogenated solvents: Xylene, acetane, ethy!
acetate, ethyl benzene, ethyl ether, methyl jsobutyl ketone, n-butyl
alcohol, cyclohexanone, and methanol; all spent solvent mixtures/
biends containing, before use, only the above spent non-halogenated
solvents; and all spent solvent mixtures/blends containing before
use, one or more of the above non-halogenated solvents, and a total
of ten percent or more (by volume) of one or more of those solvents
1isted in FQ01, F0O02, FOO4, and FO05; and still bottoms from the
recavery of these spent solvents and spent solvent mixtures.

-6



FOO5: The following spent non-halogenated solvents: Toluene, methyl ethyl
ketone, carbon disulfide, isobutancl, pyridine, benzene, 2-ethoxy-
ethanol, and 2-nitropropane; all spent solvent mixtures/blends
containing, before use, a total of ten percent or more (by volume)
of one or more of the above non-halogenated solivents or those
salvents listed in FO01, FOB2, and F0O4; and still bottoms from the
recavery of these spent solvents and spent solvent mixtures.

u08G: Methane, dichioro -

Table 1 shows the amount of hazardous waste generated each year as indicated
by annual reports filed by Du Pont.

On Hay 5, 1987, 41 was confirmed that an underground transfer line had been
Teaking 1,1-dichloroethylene. (Note: 1,1-dichloroethylene has been identified
by Du Pont as vinylidene chloride, VOC, and VClp. The remainder of this
report will use the VC1p, abbreviation for identification of 1,1-dichloro-
ethylene). 1t was subsequently discovered that 1t had entered the ground
water. Ground water which 1s contaminated with VCi, (hazardous waste number
U078) s currently pumped and treated by an air stripping unit (installed in
July 1986) and immediately discharged to the storm water system, which dis-
charges to the Scloto River. Du Pont _has an NPDES permit and an air permit
for this discharge. Prier to July 71986, the facility used their north and
south surface impoundments (identified by Du Pont as the north and south
bio-ponds or wastewater basins) faor the treatment and storage of this U078
hazardous waste. 1In October 1985, hazardous waste sludge from the north
surface impoundment was pumped to an auxiliary drying area for dewatering.
Figure 4 shows locations of the waste management units at Du Pont, including
the surface impoundments (location 27) and the auxiliary drying area (location
7). Table 2 describes the numbered units in Figure 4. As a result of
negotiations with U.S. EPA-Region ¥V, Du Pont has drained the south surface
impoundment and dewatered the sludge on site. The sludge has been disposed of
off-site at Chemical Waste Management Inc. (permitted TSDF), Jocated in Fort
HWayne, Indiana.

On February 7, 1988, a hazardous waste (an acetone/pyridine mixture) release
through a pump fiiter valve occurred at the SP Resin Tank Farm. Du Pont
estimates that 503 gallons were recovered from a 571 gallon spill. Remedia-
tion to date includes the excavation and removal of 275 tons of soil contam-
inated with waste acetone/pyridine. Soil contaminated from this hazardous
waste release has been disposed of at Chemical Waste Management, Inc., Fort
Wayne, Indiana, and at Ross Incineration, Grafton, Ohio.

Ground water monitoring wells were installed surrounding the area of the waste
acetone/pyridine release area. Further discussion of the chemical release is
included 1in this report's sections on 1) ground water monitoring; 2) ground
water contamination; and 3) soil contamination.



TABLE 1

AMOUNT OF HAZARDOUS WASTE GENERATED ANNUALLY

Year AMOUNT (LBS)
1987 3,049,625
1986 1,010,371
1985 : 1 225,450
1984 290,150
1983 31,214
1982 502,055
1981 | . 420,483



Figure 4

LOCATION OF WASTE MANAGEMENT UNITS
AT THE DU PONT SITE
See corresponding table 2




[NV 6A (1-291) Table 2(1 of 8)

-01-

Jmmm e e WASTE MANAGEMENT UNTTS mmommmmmmmmmem e o |- HWASTE —
LOCATION CAPACHTY ’ QUANTETY
{See Map AND/OR SERYICE CLASSIFICATION ANDB/OR
NAME DESCRIPTION Attached} DIMENS IONS FUNCTI10N DATE PRESENT STATUS DESCRIPTION {INDER RCRA YOULIME
Burning Pits Open ] 80'xB0'x12' Disposal 1954-1965 Both pits have Inert polyester Hazardous & 2,850 yd3
(2) Burning direa deep been filted in film, monomer and nonhazardous
B0 x00'x 32" 1954-1970  with dirt palymer; oil, 2,850 yd3
deep ' grease, lab chomi-
' cals, packaging &
construction mtls
fiver Ravine T Landfill 2 100°x50'x25*  Disposal 1956 -1970  Dank extended by Construction Nonhazardous 4,600 yd3
deep covering material matertals & non-
with £il1 dirt cotbustibles removed
from burning pit
River Ravine I Llandtill 3 30" x50 x20" Disposal 1953-1955 Bank extended by Inert polyester Monhazardous 1,110 ya?
deep covering material mill ralis, monomer, '
with fill dirt polymer & construction
materials
Pit Landfill 4 10 x40 x 16" Uisposa)l 1968-1970  Filled in with Polyester monomer Wanhazardous 150 yd3
decp dirt '
Open Ares Landfill 5 Hiterial isposal 1912 Flowed in and Saran coating bath  Wonhazardous  Unknown

spread over
ground to dry

caverod with weeds
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Table 2(2 of 8)

tHY 6A (1-291)
I --------- . e ———— HASITE HANAGEHREHNT UNITS - WASTE |
LOCATION CAPACITY QUANTETY
{See Map AND/OR SERVICE . CLASSIFICATION AND/OR
NAME DCSCRIPTION Attached) DIMENSTONS FUNCTTON DATE PRESENT STATUS DESCRIPTIOH IMDER RCRA VO tIME
Ground Water Waste water 6 34'Hx~B* dia Treatment  1966- Pack column dis- Ground water with Hazardous 100 GPFH
Stripper treatment Present charge water 3 ppm ¥CL,
Permitted under meets drinking
NPOES & Ohio EPA water standard for
U‘Clz
Studge Basin Surface 1 250'x75 x4’ Storage 1985- Studge held in HWaste waler Hanhazardous 600 gallons
inpoundnent deep lined basin until treatment studge
' dewatering
and landfill
arrangements ,
complete; “77 . l
FToken 4o l‘m?ﬁf{
South & Horth Incinerators (2) ] Primary Disposal 1972~ Both incincerators Kapton® polyimide Honhazardous 30,000 Ths/yr
Incincrators permitled by Chamber Present permitted by the gel film i 36,000 ibs/yr
(2} Ohio EPA Dimensions: ' Ohio EPA
4'x)'x2"
4'x3'n2t
Kapton® Storage tanks 9 1- 60,000 ga) Storage 1965- Tanks have concrete Collected solvent, Monhazardons 1998 1bs/yr
Cotlected {ahove ground} P- 60,000 gal Present  dikes for secondary DMAC, B-Picoline, C
Solvent o 106,000 gal cuntainment. water, acetic actd
Tanks {3} Solvent sent off

site for reclamation
and returned for

use in process
!
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Table 2(3 of 8)

(MY LA L 290)
| S e —— —~ WASTE MRANAGEHENT UNITS I HASTE |
LOCATION  CAPACITY QUANTITY
{5ce Map AND/OR SERVICE CLASSIFICATION AND/OR
NAME DESCRIPTION Attached)  DIMENSEONS FUNCTION DATE PRESENT STATUS DESCRIPTION IINDER RCRA VOl LFIE
Kapton® tank Collection and 9a 1- 5000 gal spill 1980- toncrete basins Water, PMAC Nonharardous  imnknown, but
Farm Sumps (2)  storage basin “contral Present  for spill control believed to
prior to 1 30 gal 1965~ tollection of g-Picoline, be very small
dispoyal Present residual liquid acetic acld
{(helow ground) from transfer lines
SP Resin Storage tanks 10 1- 506,000 gal Storage 1980- Tank has concrele Collected solvent Hazardous M fbs/yr
Collected {above gronnd) Present  dikes for secondary Acetone, pyridine
Solvent Tank containment . and waler
Solvent sent off
site for reclamation
and returned for 'h
use in process
Used TLG Tank Storage Tanks " 1- 14,400 gal Storage 1954- Liquid sent off Triethylene Glycol Nonhazardous 63,000 ibs/yr
{above ground} Present site for reclamilion }
and returned for
reuse
Mobile Concrete Basin 12 3'xT'x6' deep Storage 1975~ Coment basin used Dirt, grease, Nonhazardous 3000 gal/yr
Lquipment (Below ground) Present to collect grease, water

Cleaning Station

dirt, etc. prior
to disposal
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ENV GA (F-231)

Table 2(4 of 8)

[ WASTE MHANAGEMENT UNITS - | WASTE |
LOCATION CAPACITY QUANTETY
{See Map ANG/OR SERVICE CLASSIFICATION AND/OR
HAHE DESCRIPTION Attached) MHIMENS 1ONS FIIRCTION DATE PRESENT STATIIS DESCRIPTION LINDER RCRA VOl tHE
CRI Cleaning Concretle basin 13 B'x5'x5' deep - Storage 1969-1917  fnptied concrete Salt cieaning Hazardous Unknown
Solution {below ground) basin has been solutlans (oxidizer)
Collecticn Yank taken out of service
and filled with sand
Used Qi? Drum Container 14 50 x50° Storage 1954 Dil stored in DOT tubricating, Nonhazardous 142,000 lhs/yr
rad storage area Present approved drums cutling and heat
until shipped off transfer oiis
sile for disposal
Kapton® Haste Container 15 60'x10" Storage 1963- Waste stored in #aplon® gel filﬁ, Monhazardous 257,000 lhslféf
Nrom Pad storage arca Present DOT-approved drimms  palymer in
on Cancrete stab dimelhylacetamide
until shipped off D-picotine acetic
site for disposal acid
LG Sludge Haste sctiling i6 4000 gal Settling 1965- Fank used for Dirt and polyester  Nonharardeus 28,000 1bs/yr
jank and storage tank Present  settling dirt, polymer
palymer, elc.
from TEG (tri-
ethylene glycol)
Cattle Barn ‘Covered storage 17 20" %50" Storage 1975~ Staging area for Asbestos Nonhazardous 250 yd3/yr
Present double poly bags

Asbestos

area

of asbestos prior
| to disprsal
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Table 2(5 of 8)

ENY OA (7-291)

oo eeeee WASTE MANAGEMENT UNITS ——eweroomoorooomm s —t WASTE o oo}
LOCAT [ON CAPACITY QUANTETY
{See Map AND/DR SERVILE CLASSIFICATION AND/OR
NAML DESCRIPTION Attached) DIMTNS 1DNS FUNCTEON DATE PRESENT SIATUS - DESCRIPTION UNDER RCRA vl tIME
Sanitary Trash . Various Containers: Storage 1954~ fnptied daily & sanitary trash Nonhazardous 1219 1b/yr
Trash containers Jocatjons 22 - 3 or 4-yd Present trash taken to
and throughout 6 - 25-yd sanitary landfill
compactors sitle 9 - 40 yd
Compactors: 8
Farm Teed Pit Storage Pad L] 100" x200" Storage 1954- Storage of poly- Polyester monomer Nopharardous 250 deJyr
Present ester monomer
prior to land-
filting material
pry Swmp Dispusal of 19 2 a2’ Disposal 1956-1976  Ho longer in vinylidepe chloride Iazardous Unknown
washing of service methylacrylate
transfer lines Acrylonitrile
Shallou Disposal of 20 35'x18°x3° Disposal 1965-1972 Mo longer in Kapton® process Nonhazardpus  Unknown
Burning Pit Kaplon® waste deep service Waste
material by Covered wilh dirt
open burning
Chemical Disposal of 21 12'x12" tisposal 1966-1971  Covernd with dirt taboratory Honhazardous  Unknoun
Haste Burning lahuratary chemicats and
Pit chremicals by harardous

cpen burping
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Table 2(6 of )

(NY BA (T 91}
e U HASTE MANAGEMENT UMNITS | WASTE —— |
{OCATION QUANTITY
{See Map SEAVICE CEASSIFICATION AND/OR
NARME DESCRIPTION Atlached) FINCTION DATE PRESENT STATUS DESCRIPTION UINDER RCAA YOI IME
RCRA Satellite  Maste 22 Haste 1980- In service Laboratory Harardous 4008 (max}
Areas coltection Collection Present chemicals
Mylar® GC 1ab  slorage areas
KISP QC | ahb
CRL 1ah
S
Shudge Drying Orying beds for 21 Sludge 1954-1970  Removed Waste water sludge Honhazardous  Unknown
Beds Waste water drying
sludge
Tuel Oil Pit Tank to collect 24 Collection 1954- In service Hater + #2 fuel oil HNonhazardous Unknown, but h
oit spilled for Present believed to
during loading disposal be very small
aperation
(Below ground)
Additive 19 Concrete 1ime- 25 Spild 1979- In service Sitican Nazardous Unknown, bat
timestane Pit stone coltection protection Present tetrachloride heticved to
Sump bhe very small
Hest Add. 19 Concrete 1ime - 26 Spill 1985- In service Silicon ftazardous Unknown, but
protlection Fresent tetrachioride believed to

Limestone Pit

slane collection
SUm

be very small
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Table 2(7 of 8)

b e e WASTE MANAGEMWKENT UNITS oo M WASTE — |
LGCAT RON CAPACETY QUANTETY
{See Map AND/OR SERVICE CLASSIFECAT[ON AND/OR
NAME OFSCRIPTION Attached) DEMENSTONS FUNCTION DATE PRESENT STATUS DESCRIPTION UNDER RCRA VOLUME
WASTE WAIER FACILITILS REGULATED YNDER STATE AND FEOERAL HEGULATIONS:
Biocponds (2} Surface 27 3.5 acres Hasto 1910 - Lagoons have Process, storm & Nonhazardows  &4MM GPO
impoundinnt 9_2ZMM gal. water Present  liypalon® Tiner & sanltary waste
permitted under treatowenl waste water system  water
HEDE S is in conpliance
With NPOES permit
Used Caustic Heutralization & 26 I- 750 gal Treatment 1965~ fanks on pad Caustic & water Nonhazardous  Included in
Yanks (2) storage tanks 1- 150 gal & Storage Present  above ground 4MM GPD site
{above ground) waste water o
effluent
Last & Hurth Haste treatmont 29 £E-8'x24x]” treatment  1965- These are concrete  Saran shudge and Nonhazsrdous 236,000 lbs/yr
Settiing Dasin  and storage tank deep and Present  basins used for water studge
Hith Suaps {2) (heltow ground} N-19" 2l xb" storage settling sludge out docanted
deep of process waste
S 5 &x8'deep (2} waler
filter Wash Histe water 30 S5'x3'x1" deep Freatoent 1965 - Concrete basin Hash water from Nonhazardous  Included in
Prescnl  contains Vimestane  filter cleaning 44 GPD site

Neulralization
Basin - Kapton®

Treatient it
(Below ground}

to insure neviral
plt of wash water
to process seweor

waste water
effluent
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ENY 6A (F-291)

Table 2(8 of 8)

frmm o WASTE MANAGEMNENT UNITS —- — MASTE
LOCAT[ON CAPACITY QUANTITY
{See Map AND/OR SERYICE CLASSIFICATION RND/OR
NAME DESCRIPT IO Attached)  DIMENSIONS FUNCT ION DATE PRESENT STATIIS DESCRIPTION UNDER RCRA YOU UME
Neutralization Haste water 31 6'x4'x5' deep Treatment  1954- Concrete bagin Dimenimus Wonhazardous  Included in
fasin - Treatment Unit Present contains Vimestone quantities of arm Grn shte
Mylare (C {Below growund) to insure neulral laboratory waste water
p of waste water chemicals in effluent
from laboratory waste water
to process sower
Heutralization Haste water 32 5'%x1'x4" deep Treatment  1963- Concrete basin Dimenimus Nonhazardous  Included in
Basin - Treatment Unit Present contains limestone  quantities of 4 GI'D site
Kapton® (C {Below gronnd) to insure neutratl lahoratory waste water
pH of waste waler chemicals in effluent
to process sewer waste water
5P Sump Storage tank 13 10" x10"'x 10" Storage 1980- Concrete sump used Mash & rinse water Nonhazardous  Included in
{underground} decp Present  as collection from process a 4MH GPD site
basin for waste equipment and waste water
water for testing building drains. effluent
before discharging Water may contain
to process sewer dimeninus guantity
of pyridine,
acetone, or 5P
monamers
l/.:h

3719/06

||4
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Regulatory Status

On July 6, 1988 Du Pont-Circleville was inspected by the Central District
0ffice of the Ohjc EPA for compliance with Ohio Administrative Code Rules and
Title 40 Code of Federal Regulations pertaining to the generation, treatment
and storage of hazardous waste.

Due to the treatment and storage of hazardous waste (ground water contaminated
with VC1p, U078) in two surface impoundments and an auxiliary drying area,
Du Pont is operating in vialation of their hazardous waste Part A permit.
During 1988 RCRA inspections, Du Pont was found to be in non-compliance with
the following regulations:

1. 40 CFR Part 265, Subpart F and O0AC 3745-65-90 through 3745-65-94
(Ground Water Monitoring).

2. 40 CFR Part 265, Subpart K and OAC 3745-67-20 (Surface Impoundments).
On March 30, 1988, U.S. EPA issued a complaint, findings of violation and
compliance order to Du Pont-Circleville regarding the surface ‘impoundments and
auxiliary drying area.
Ohio EPA informed U.S. EPA of the details of the February 7, 1988 waste
acetane/pyridine release.

REGIDNAL/LDCAL GEOLOGY, HYDROGEOLOGY, AND TOPOGRAPHY

Regional and Local Glacial and Bedrock Geology

The geology beneath the Circleville area is associated with two ancient drain-
age systems designated as the Deep Stage and Teays Stage Drainage Systems.

The July 1968 Du Pont report further describes the regional hydrogeology as
follows: .

The earliest drainage system that can be adequately traced is the Teays.
The Teays River was a mature stream which cut a broad valley into the
bedrock surface. It entered Ohio from the present Chio River Valley and
flowed northward. Eventually a new system of drainage was established,
called the Deep Stage drainage. A major river, the Newark River, was
formed. Rising in Northeastern Ohio, i1t flowed southward. Figure 5 shows
both of these drainage systems and the Circleviile plant in relation to
each, i.e., just east of the Teays Stage Drainage and just west of the
Deep Stage Drainage in Pickaway County.

With the advance of the ITlinoian and HWisconsin glacial stages (the last
two ice advances), the broad, deep channel cut by the Newark River was
filled with sand, gravel, and s5i1t. This material was carried and depos-
ited by the melt-waters flowing away from the glaciers. The (glacial
outwash) deposits of sand, gravel, and clay which fil11 these valieys vary
greatly, both horizontally and verically. Comparisons of well logs show
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that 4t is extremely difficult, and often impossible, to trace a particu-
lar sand or clay layer from one well to another less than a quarier of a
mile away. Although clay layers are present, test drilling has not
indicated that they are regionally extensive.

The configuration of the buried valiey area at the Circleville plant is
best shown on the cross section in Figure 6. The valley does not have a
fiat, even floar. On the contrary, it is complicated by a bedrock high as
well as deep channels cut into the main floor. Here the valley area is
separated into two valleys, the western portion being remnant of Teays
Stage erosion deepened by later action. The main Deep Stage drainage
channel is assumed to have followed the eastern trough. These are shown
on the map in Figure 5. The contours on this map are bedrock (elevation)
contours. These show the bedrock “high" (Elev. 600), the south end of
which 1s heneath the Circleville plant. Further south the {bed)rock
becomes deeper until the area is reached where the Teays and Deep Stage
cross, about two miles south of the plant. This is the deepest rock
valley east of the Scioto River and it is the broadest section of the
saturated sands and gravels; hence, it probably 1is also the largest
reservoir of ground water in the valley.

The aforementioned bedrock which underlies the uncaonsolidated sediment beneath
the site is the black Ohio Shale of Devonian age (350 miliion years ago). The
Ohic Formation is comprised of three significant members, namely, from top to
bottom, the Cleveland, the Chagrin, and the Huron. The exact member(s) of the
Ohio Formation at the bedrock surface beneath the Du Pont property have not
been identified. The depth to bedrock beneath the site varies between 117
feet and 171 feet from the surface.

On-site Soils

Soils over the Du Pont property are classified as Urban Land (Ur) soiis.
Urban Land soils are formed from being reworked, due to construction and/or
excavation, and they often have a slow permeability. \Urban Land sails at the
Du Pont site have been reworked from host soils of the Eldean-Warsaw-Genessee-
Ross (E-W-F-R) Assoctation, which are nearly 1level to gently sloping (<6%
grade), well drained loams and silt loams. Permeability for E-W-F-R Associa-
tien so0iis s slow to moderately slow in the subseoil and moderate to very
rapid in the substratum.

Surface Topoqraphy and Surface Water

The surface topography on the Du Pont site consists of two fairly flat areas
with two different elevation ranges. Du Pont identifies these as the “upper®
and "“lower" ferraces (Du Pont - July 1968).

The ‘“upper" terrace includes the eastern portion of the DBu Pont site,

extending from U.S. Route 23 to an escarpment, where the surface elevation
abruptly drops by about 50 feet to the "lower" tervace. The "“upper" ferrace
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Fiaure 6

Geologic Cross Section
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ranges in elevation from about 690 feet to about 710 feet above mean sea level
(amsl); 1t is safe from flooding; and the majority of Du Pont's facilities are
located upon it.

The "lower" terrace 1is actually the flood plain of the present-day Sciote
River; and it covers the portion of the site between the escarpment and the
Scioto River, which flows along the western border of the site in a south-
westerly direction. The elevation on the lower terrace averages about 650
feet amsl. See Figure 7.

There are twa on-site ponds, which normally hold water year-round. The larger
of the two is ‘identified as Hitler Pond; the other 1is unnamed. Their
locations are shown in Figure 7.

No perennial streams flow across the Du Pont property. The absence of stream
flow can be attributed mainly to the high permeability soils, which readily
allow for infiltration and mavement of fluid. With saturated soil conditions,
surface runoff {as indicated on Figure 7) may occur in one of the manners as
tisted below. These are based upon chservations made by the author.

1. On the “upper" terrace, some runoff will flow toward areas of Tlower
elevation, such as the slightly depressed area in the north central
portion of the Du Pont property.

2. Some runoff will fiow from the margins of the “upper" tferrace, down the
terrace escarpment, where it will infiltrate into the floodplain soils,
or continue over the surface until reaching the river.

3. Some runoff on the upper terrace will be captured by a ravine which
leads to the unnamed pond identified previously.

4. Runoff from roofs and pavement which cover the majority of the plant

area, wili flow into man-made drainage ditches. Runoff from the drain-

age ditches ends up discharging to the Sciotoe River via KPDES permit
outfall 001. See Figure 7.

5. Some runaff from the flood plain will flow to Hitler Pand.

6. Some runaff from the flood plain wiil flow directly to the Scioto River.
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Figure 7
Topography and Runoff at the
Du Pont Property (Circleville)
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Uppermoest Aguifer

The uppermost aquifer beneath Du Pont consists of the glacial sand and gravel

outwash deposits as well as all perched zones overlying these deeper sands and
gravels.

The reasons for the perched zones(s) being considered as part of the uppermost
aquifer first leads back to one of Du Pont's original conclusions concerning
the 1980-81 VCl, leak. Du Pont had written (June 9, 1981) that “... a 10
feet thick, very impervious (3 x 10 -B cm/sec) clay layer appears ta be
continuous under the spill area, and substantially contained the spill from
the aquifer®. Because the VClp was eventually discovered in the deeper
glacial sands and gravels, the water-bearing zone which is contained above the
clay zone must be hydraulically interconnected with the underiying glacial
deposits. Also, more recent information from Du Pont (February 3, 1986),
indicates discontinuities in the confining clay zones, which would allow for
connecting pathways between perched water-bearing zones and underlying satu-
rated zones, particularly the glacial sands and gravels. Figures 8A and 8B
demonstrate how the clay zones are discontinuous, allowing for hydraulic
interconnection of the different zones.

Preferential Flow Paths, Ground Water Surface, and Ground Water Flow Direction

Preferential flow paths from the vicinity of surface impoundment and auxiliary
drying area have not been described by the facility, but there are six
production wells on site which affect ground water flow direction on and
around the plant site.

Figure 9A is a depiction of ground water flow from Norris, 1975. Figure 9B
shows a map derived from Du Pont's ground water elevation contour map from
March, 1988. The Du Pont wells, from which data was collected to formulate
these figures, are non-RCRA wells (both monitoring and production wells) and
they are located at a minimum distance of 150 feet east to south of the
regulated surface impoundments. Both maps indicate that regional ground water
flow direction is to the west-narthwest, toward the Scioto River, and that the
facility's pumping has significantly lowered the ground water table at the
site. The degree of lowering of the ground water table strictly from off-site
pumping has not been determined, but Norris (1975) mentions that water levels
in the area of Du Pont have been lowered due to the volume of water being
pumped by the industrial facilities in the area of Du Pont.

The elevation of the water tablie ranges from about 623 feet at the pumping
center of Production well P4 to about 648 feet along a portion of Du Pont's
southern property boundary. Norris (1975) alsc indicates that the ground
water drawn through the Du Pont wells 1is partially derived from finduced
infiltration from the Scioto River.
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Figure 9A

Potentiometric Surface in
the Circleville Area
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Ground Water Withdrawal At and Near Du Pont

Du Pont has eight wells which are used for ground water withdrawal. The
facility removes ground water at an average rate of 4.0 million gallons per

day (mgd) from the unconsclidated aguifer. Figqure 9B shows the well jocations
and.- potentiometric contours.

Six of the eight wells are plant production wellis and are identified as P2
through P7. At any cone time, three or four of the wells will be in operation,
pumping an average of 3 mgd. Well P2 is not often operated because water in
the area of this well is reportedly high in iron (concentrations unknown).
Table 3 shows the tested capacity of Du Pont production wells.

The other two wells are utilized for recovery of ground water in the area of
the VCl, spill and are identified as DB-2 and DB-3. Total pumpage (for
treatment) from DB-2 and DB-3 s 1 mgd. DB-1 is used for monitoring purposes.

Other wells being pumped in the area of Du Pont, which are likely to affect

the direction and velocity of ground water flew in the deep sand and gravel
aquifer are from the following:

1) PPG

2) Nekoosa Packaging

3) Circle Plastics

4} tarnhart-Hi11 Water District

Although the pumping rates of all of the abave facilities is not known, i1t is
estimated that PPG and Nekoosa Packaging withdraw an average total of 3.2 mgd
of ground water (Norris 1975). The Earnhart-Hil1 wells pump about 0.5 mgd.

Ground water levels in the vicinity of these facilities has been documented as
continucusly declining despite Du Pont's ongoing water conservation program.
Since the mid-1970's, Du Pont has decreased pumpage from 4.8 mgd to 4.0 mgd.

Bu Pont reported during the August 4, 1988 CME field inspection that, since
about 1984 the ‘“perched" zone(s) in the plant area had virtually been dry.
This may be due to the installation and pumping of DB-2 and DB-3 in conjunc-
tion with the wells being pumped for plant production (P-wells). The affect

of the other facilities' wells on the perched zone(s) at Du Pont has not been
measured.

Transmissivity of Unconsolidated Deposits

Du Pont documented {June 1988} the unconsclidated deposits beneath their plant
as having the following hydraulic conductivities (K)}.

- Perched Zone: K= 2 x 10-3 cm/s to 4 x 10 -3 cm/s
- Clay Underiying the Perched Zene: K= 3 x 10-8 cm/s

- Glacial Aquifer: K= 3 x 10-2 cm/s to 7 x 10-2 cm/s
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TABLE 3

Capacity of ftu Pont Production Wells

Well Ho. Tested Capacity

{(gallons/minute)
p2 500
P3. 1,000
P4 1,000
P5 ' 1,000
Pe - 1,000
P17 420
DB-2 500
D8-3 200
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In conciusion, there are currently no wells existing on the 0Ou Pont,
Circleville site which, with the location and construction information avail-
able to Ohio EPA, can be considered appropriate as part of a ground water
monitoring system with respect to the surface impoundments, and the auxiliary
drying area. Even if the construction of the wells was appropriate, the weil
locations are such that they would not be acceptable to monitor ground water

which may have been affected by the surface impoundments and auxiliary drying
area.

Detection and Assessment Monitoring Programs

bu Pont has submitted to U.S. EPA, for approval, plans for detection and
assessment monttoring as part of their June 23, 1988 "Revised Ground Water
Monitoring Plan"., Although detection and assessment monitoring programs are
discussed, these programs have not been approved nor implemented.

Facility Sampiing and Analysis Plan

Du Pont has submitted a proposed sampling and analysis plan (SAP) as a part of
their June 23, 1988 "Revised Ground Water Monitoring Plan®. This report is
currently under review by Ohio and U.S5. EPA.

Ground Water Contamination

Because no ground water monitoring system currently exists for the surface
impoundments and auxiliary drying area at Du Pont, an evatuation of the water
quality 1in this area cannot be made. The 1instaliation of the monitoring
system and the implementation of the ground water monitoring program will
determine whether contaminants are present in the ground water as a result of
the surface impoundments and auxiliary drying area.

The previousiy noted bhazardous waste releases have caused ground water
contamination.  The first of these is the VCl, release. The second is the
waste acetone/pyridine release.

Despite Du Pont's effarts to recover and prevent migration of VCl, released
during and prior to 1881, they estimated that 10,000 pounds to 12,000 pounds
reached the deep glacial agquifer. As of July 1988, Du Pont reported that
7,623 pounds of VC1; had been extracted. If Du Pont's estimates are correct

this would mean that about 2,300 pounds to 4,300 pounds of VCIp are still in
the deep glacial aquifer.

Until 1986 Du Pont treated the VClp contaminated ground water from wells
DB-2 and DB-3 using an aeration system and eventually pumping the water to the
surface impoundments. Discharge went through NPDES permit outfall 602 (see
figure 10). Currentiy the combined fliow from wells DB-2 and DB-3 is treated
using an air stripper and is discharged to NPDES permit outfall 603 (see
Figure 10). Outfalls 602 and 603 coverage into outfall 001, which discharges
to the Sciote River about one-third mile to the west.
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Concentrations of VClp, contamination at Du Pont have been monitored, but

Du Pont has not submitted the data on a reqular basis to Ohio EPA.
Information about the VCl, spill was presented by Du Pont representatives to
Chio EPA during the €ME field inspection. Figure 11 is a graph which Du Pont
presented showing the trends of VCl, concentration in ground water pumped
from well DB-3,

The February 1988 acetone/pyridine release has also been shown to have con-
taminated qround water. The area where the release occurred is identified in
Figure 4 as waste management area 10, and it is described in Table 2. No
contamination was detected in the water. from the north, east, and west wells
(MiW-4, MW-3, and MW-2, respectively) but pyridine was discovered in the south
well (BW-1} at 31.1 ppm. A detailed diagram of the area is shown in Figure
12. Included are the locations of tanks, ithe area of excavation, soil sampie
and soil boring locations, and the newly installed menitor well locations.
The area where the acetone/pyridine infiltrated into the s0i1 and was excav-
ated, bhackfilled with clean soil, and paved over with asphalt. This action
was taken in order to prevent infiiltration of precipitation which may encour-

age the migration of acetane/pyridine which 1is still highly concentrated in
the soil.

Ground water samples from Du Pont's production welis P3 and P4 have been shown
to contain 1,4-dioxane at concentrations of 0.002 ppm and 0.076 ppm,
respectively. The source of this contamination is not certain, but 1,4-djox-
ane has been detected in several samples from wells hydraulically upgradient
(to the east and southeast) of Du Pont's property. Plant employees have been
notified of potential health effects of this contaminant at the concentrations
measured in wells P3 and P4.

Although many of the waste management units described in Tabie 2 are potentiail

ground water contaminant sources, their releases to ground water cannot be
substantiated.

Soil Contaminattion

The extent of soil contamination from the pipe which leaked VC1, during and
prior to 1981 has not been determined, but because the pipe which released the
hazardous fluid te ground water was buried in the soil, it is Jikely that
soils in the area alsoc were contaminated.

Another soil contaminant area is at the SP-resin tank farm, where the acetone/
pyridine release occurred. Profiles showing the levels of contaminant at
various depths and within various cross sections of the area, indicate that
high levels of both acetone and pyridine are stiil in the soil. Although much
of the seil in this area was taken to hazardous waste Tlandfills, the maximum
measured concentrations of acetone/pyridine Jleft in the so0il and the depth
from the original land surface at which they are found, are listed as follows:

Concentration (ppm) Approximate Depth (ft.)
Acetone: 6,302 i1
Pyridine: §,650 12
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Surface Water Contamination

On two occasions Du Pont has violated their current NPDES permit limits for
¥Cis from the air stripper effluent (NPDES permit outfall 603) which is
eventually discharged to the Scicto River. These vielations occurred in
February 1987 and July 1987 at monmthly average concentrations of 0.0426 ppm
and 0.0277 ppm, respectively. The acceptahle monthly maximum average is 0.025
ppm. Both violations were corrected by shutting down the air stripper and
then cleaning or replacing the filter pack material in the air stripper.

The facility has not been Kknown to have violated the current NPDES permit

Timits on discharges from the surface impoundment (NPDES permit outfall 602),
which 1s used to treat cooling and process waters from the plant operations.
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